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During the past year the Associate Director for
Genetics has continued old programs developed as
Chief of the Environmental Mutagenesis Branch
(1972-1976) and has developed new projects in the
area of environmental mutagenesis in the following
areas: (I) international programs; (2) national pro-
grams; (3) training courses; (4) committees; (5) col-
laborative studies; (6) collaborative research pro-
grams; (7) public lectures.
International Programs
Under the U.S.-U.S.S.R. Environmental Protec-
tion Agreement the Fourth Joint Workshop on
Basic and Practical Approaches to Environmental
Mutagenesis and Carcinogenesis was held on April
12-14, 1977 in San Francisco. The program dis-
cussed techniques for automated karyotype anal-
ysis, sister chromatid exchange, assays for DNA
repair, somatic cell techniques for population mon-
itoring and germ cell techniques. Under the
U.S.-U.S.S. R. Environmental Health Agreement,
steps have been taken to start a new program of
collaboration in human population monitoring and
epidemiology with the Institute of Medical Genet-
ics, Moscow.
Under the U.S.-Japan Cooperative Medical Sci-
ences program the joint Environmental Panels or-
ganized a Fifth Joint Conference on Approaches to
the Prevention of Environmental Cancer and
Genetic Diseases which was held in Nikko, Japan
on August 3-5, 1976. Major emphasis was placed
on development of methodology for screening
populations for environmentally induced cancer
and to identify cancer families; the utility of short-
term tests for identifying potential mutagens and
carcinogens; and, in a final session, new techniques
for detecting somatic mutations in red blood cells
and in human cells in culture were compared.
Under the U.S.-Japan Comparative Cancer Re-
search Program the Associate Director for Ge-
netics worked with Dr. H. Gelboin, NCI, and
Dr. P. T'so, Johns Hopkins University, to develop
a program for the joint conference on "Polycyclic
Aromatic Hydrocarbon Carcinogenesis,
Biochemistry and Environment" which was held on
January 23-26, 1977 in New Orleans.
The first organization meeting of the Interna-
tional Commission for Protection Against En-
vironmental Mutagens and Carcinogens (IC-
PEMC) was organized by the Office of the As-
sociate Director for Genetics and the meeting was
held at N IEHS on January 16-19, 1977. This group
met to identify major problem areas as well as to
identify committee chairmen to send the various
working groups. An agenda was also planned for
the next meeting of the Executive Committee with
the heads of various subcommittees in Lausanne,
Switzerland on September 25-30, 1977.
National Programs
The Subcommittee on Environmental Mu-
tagenesis (SEM) has held monthly meetings chaired
by the Associate Director for Genetics to review
current problems in environmental mu-
tagenesis; a detailed list of meetings and minutes
have been submitted to the parent committee
(DHEW Committee to Coordinate Toxicology and
Related Matters).
In addition the final draft ofthe working group on
"Approaches to Determining the Mutagenic Prop-
erties of Chemicals; Risk to Future Generations"
has been prepared and submitted to the parent
committee.
Plans have been developed for a conference on
Comparative Chemical Mutagenesis to be held at
the Sheraton Inn, Raleigh, N.C. fiom October 30 to
November 4, 1977. In this conference the
mutagenicity data on 20 selected chemicals will be
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experimental organisms and on man (when data are
available) to learn how to extrapolate data for ex-
perimental organisms to the human population. In
preparation for this conference two preliminary
workshops were held. The first workshop was held
to review the position papers being prepared by the
first working groups on the effects ofthe chemicals
selected for study on different laboratory or-
ganisms. This workshop was held immediately after
the Annual Environmental Mutagen Society Meet-
ing in Colorado Springs on February 18-19, 1977.
The second workshop to review the position papers
being prepared by the second working groups on
qualitative and quantitative comparisons of the ef-
fects of each of the 20 chemicals selected for study
was held on July 12, 1977 in Edinburgh during the
Second International Conference on Environmen-
tal Mutagens.
A small workshop consisting of about 12 experts
in the field ofmammalian genetics and cytogenetics
was developed under joint NIEHS, ERDA and
NTCR sponsorship to evaluate the testing proce-
dures used in the heritable translocation assay in
rodents. This meeting which was held at Stanford
Research Institute, Menlo Park, Calif. has drafted
a report to identify the important problem areas and
to develop collaborative studies between research
groups using this assay procedure.
Workshop on Higher Plant Systems as Monitors
of Environmental Mutagens is being planned for
January 1978. The purpose of this workshop is to
identify and develop additional assay systems to
complement the Tradescantia assay for monitoring
air pollutants as well as to develop other ap-
proaches for evaluation ofair and water pollutants.
Plans have also been made to develop a work-
shop to discuss the Developments ofGuidelines for
Evaluation of Mutagenicity Screening Data in col-
laboration with CIIT in August 11-12, 1977.
Training Courses in
Environmental Mutagenesis
This office has participated in the development of
training courses at the University ofTexas Medical
School, Galveston which was held September
19-24, 1976 and the workshop on Mutagenesis and
Predictive Carcinogenesis which was held in Ed-
monton, Canada at the University ofAlberta, May
1-6, 1977. In addition preparations are being made
for other courses to be held in Cairo, Egypt and
Mexico City, Mexico in the beginning of FY 1978.
Committees
The Associate Director for Genetics has also
participated as a Consultant to the EPA Environ-
mental Health Advisory Committee in the de-
velopment of criteria and guidelines for mutagenic-
ity testing ofpesticides. In addition, as a member of
a new FDA Task Group a similar effort has been
started to develop criteria and guidelines for
mutagenicity testing of food additives with special
emphasis on GRAS list chemicals. As a member of
the NCI In Vitro Mutagenicity Tests Subcommit-
tee, new contracts have been prepared to develop
and refine short-term tests for carcinogenicity.
Collaborative Studies
A new collaborative study has been developed to
evaluate and compare various tests for mutagenic-
ity in blind tests on about 45 compounds consisting
of pairs of carcinogens and noncarcinogenic struc-
tural analogs as well as selected chemical mutagens
from different chemical classes. This study has
been developed in cooperation with the Imperial
Chemical Industries, the International Association
of Environmental Mutagen Societies and NIEHS.
The study will be divided into two phases, consist-
ing of short-term tests for mutagenicity (Phase I)
and tests designed for verification and quantitation
of mutagenic activity (Phase II). The study will in-
volve collaboration of about 43 scientists in differ-
ent laboratories all over the world.
Collaborative Research
Programs
The Associate Director for Genetics has con-
tinued the analysis of the mutagenic activity of var-
ious classes of chemical carcinogens in wild-type
and excision-repair deficient two-component
heterokaryons of Neurospora crassa. This work is
being performed with the collaboration of the Uni-
versity of Illinois, Normal and the Miles Labora-
tory, Elkhart, Indiana (see LEM report). These
studies are designed to determine whether chemi-
cals are carcinogens, because they produce some
characteristic mutagenic lesion. Previous studies
have shown that in (wild-type) Neurospora chemical
carcinogens are base-pair substitution mutagens,
whereas in (excision-repair deficient) Salmonella
they are frame-shift mutagens. Current data in
Neurospora where comparisons have been made
between wild-type and excision-repair deficient
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in wild-type strains are converted to frame-shift
mutagens in excision-repair deficient strains. More
extensive data are being sought by testing chemical
carcinogens from different chemical classes to de-
termine the generality of these conclusions.
In another collaborative research program a
higher plant system (Tradescantia) is being de-
veloped and used in a mobile laboratory to monitor
airborne pollutants in collaboration with the
Brookhaven National Laboratory (BNL) and
NERC-EPA. Plans have been made to monitor the
ambient air in various high cancer incidence coun-
ties around the country during the next year. Sig-
nificant increases in mutation frequencies have
been found in four of the five cities monitored dur-
ing the first halfof FY 1977. These are exploratory
studies to evaluate the general utility of this assay
system as well as to determine the type of air pol-
lutants that will give a positive response with this
assay system. The group at NERC-EPA has the
responsibility for providing data for selection of
sites as well as providing the physical monitoring
data concerning the spectrum of pollutants (nonor-
ganic and organic) in ambient air at each site. The
preparation of plant material and evaluation of
mutagenic activity is carried out at BNL.
In another area, attempts are being made to
evaluate the ability of an assay system which has
been developed in Neurospora crassa to screen
chemicals for nondisjunction. Significant progress
has been made in both validating this procedure as
well as evaluating its general utility as a prescreen.
Lectures
The Associate Director for Genetics has given a
series ofinvited lectures in connection with various
meetings, workshops, conferences and symposia on
current problems in environmental mutagenesis as
follows:
(1) "Perspectives on the Mutagenicity ofChem-
ical Carcinogens," 6th Annual Meeting of
the European Environmental Mutagen Soci-
ety, Gernrode, GDR, September 27-
October 1, 1976.
(2) "Strengths and Weaknesses of Microbial
Test Results for Predicting Human Re-
sponse," NCTR/NIH Conference on the
Status of Predictive Tools in Application to
Safety Evaluation: Present and Future, Little
Rock, Arkansas, November 17-19, 1976.
(3) "Short-Term Tests for Mutagenicity to De-
tect Carcinogenic Potential ofEnvironmental
Chemicals," Environmental Carcinogenesis
Conference, Houston, Texas,January 12-13,
1977.
(4) "Testing the Genetic Potential of Environ-
mental Chemicals," Seminar, University of
North Carolina, Chapel Hill, N.C., Feb-
ruary 11, 1977.
(5) "General Perspectives and Utility ofIn Vitro
Assays," Symposium on Mutagenesis, New
Brunswick, N. J., February 24, 1977.
(6) "Import of Recent Discoveries in Chemical
Carcinogens," Minisymposium on Chemical
Carcinogens, University of North Carolina,
Chapel Hill, N. C., March 24-25, 1977.
(7) "Effective Utilization of Newly Developed
In Vitro Techniques for Evaluating Mu-
tagenic and Carcinogenic Potential of En-
vironmental Chemicals," Colloquium on
Environmental Toxicology, University of
Wisconsin, Madison, Wisc., March 29, 1977.
(8) "Effective Utilization of Short-Term Tests
for Mutagenicity to Evaluate Environmental
Chemicals,-AlI-Union Congress on Genet-
ics, Leningrad, U.S.S.R., May 16-20, 1977.
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